Five batches of Bolivian Schinus molle essential oils were obtained from pilot and industrial-scale hydrodiffusions. They were analyzed by gas chromatography to find 80 known compounds and two unknown molecules. In particular, preisocalamendiol (5.6-11.0 %) was found to be an important constituent of these oils, along with shyobunol (0.6-3.2 %) and several other related oxygenated sesquiterpenes. These compounds, usually found in Acorus calamus, had not been reported altogether in S. molle essential oils previously. These findings, in light of the GABA A positive modulating effect of shyobunone and preisocalamendiol, along with some traditional uses of S. molle, suggest that further investigation of the tranquilizing properties of these Bolivian oils would be of interest.
The Peruvian peppertree (Schinus molle Linné, Anacardiaceae) is native to Western South America, where it is used as an ornament, spice, and in folk medicine, as well as in alcoholic beverage preparations [1] [2] [3] [4] . Its leaves, fruits and bark are commonly submitted to hydrodiffusion to produce a commercially important essential oil. As part of efforts to diversify economic activities of independent farmers of the Department of Chuquisaca (Bolivia), the Unidad de Negocios de Especias y Condimentos (UNEC) S. A., owned by the AGROCENTRAL farmers' cooperative, is producing essential oils. In order to diversify their product offering, they are exploring the possibility of marketing the essential oil from endemic Bolivian S. molle. Consequently, UNEC S. A. produced several exploratory batches of this oil in 2014.
Peruvian peppertree oils have been studied in many different countries where the plant is either indigenous or introduced [e. g. [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] . For all parts of the plant, the oil is usually rich in common monoterpenes, accompanied by several minor sesquiterpenes dominated by -caryophyllene, germacrene D and/or bicyclogermacrene, along with a few oxygenated sesquiterpenes, often comprising elemol as an important constituent.
Five batches of Bolivian oils were submitted to gas chromatographic analyses in order to identify 80 compounds (Table  1) . Together with the expected S. molle volatile constituents and two unknown molecules, a set of uncommon oxygenated sesquiterpenes comprising 6-epi-shyobunone, shyobunone, isoshyobunone, shyobunol, preisocalamendiol, dehydroxyisocalamendiol, isocalamendiol, and calamendiol was detected in all batches. Preisocalamendiol, especially, was one of the main constituents of these oils (5.6-11.0%).
In S. molle, a single report previously mentioned the presence of preisocalamendiol. It was isolated from a dichloromethane extract of the leaves of an individual grown in a botanical garden in Germany [18] . As far as essential oils are concerned, dehydroxyisocalamendiol has been reported as a minor compound in S. molle oil obtained from the fruits of plants grown in Saudi Arabia, accompanied by several unusual molecules [9] . Furthermore, another study reported shyobunol as being an important constituent of the essential oil of S. molle leaves in Mexico [17] .
Shyobunones and calamendiol derivatives are more typically found in Acorus calamus (sweet flag) essential oils, as mentioned in various studies [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] . Other reports of these compounds are limited to a few species. Preisocalamendiol was isolated from Chinese Rhododendron capitatum [29] and Chilean Baccharis sphaerocephala [30] . Preisocalamendiol and shyobunone were identified in small amounts in the oils of Indian Melia dubia leaves [31] and Diospyros malabarica fruits [32] . Along with isoshyobunone, they were reported as major constituents of the leaves and stems essential oils of Daucus carota ssp. maximus growing in Lebanon, while being less abundant in the seeds [33] . According to literature, shyobunone and calamendiol-related compounds seem to arise from a single biosynthetic pathway. To the best of our knowledge, this is the first report of the occurrence of all molecules from this pathway in Schinus molle.
Preisocalamendiol, -asarone, shyobunone and dioxosarcoguaiacol from A. calamus essential oils have been found to be in vitro GABA A positive modulators [23] , offering interesting hypotheses to explain the in vivo tranquilizing properties of sweet flag preparations [34] [35] . The therapeutic use of A. calamus as a sedative is however complicated by the mutagenicity of -asarone [36] [37] , which can be present in the oil in high concentrations depending on the plant's ploidy [28] .
The fact that Bolivian S. molle essential oils contain significant amounts of the GABA A -modulating preisocalamendiol could be indicative of a potential tranquilizing activity, without health concerns associated with -asarone. Interestingly, the Peruvian peppertree was traditionally used to treat, among other ailments, rheumatism, tooth pain and depression. [38] [39] . Taking into account a lack of reliable references regarding the use of this oil in aromatherapy, it would be interesting to investigate further the tranquilizing potential of similar preisocalamendiol-rich S. molle essential oils. 
Extraction of the oils:
All plant material was submitted to hydrodiffusion in stainless steel tanks. Oils A, B and C were produced on a pilot scale in a 10 kg capacity apparatus, while batches D and E were produced with a 250 kg capacity tank. Relevant details are presented in Table 2 . 
GC-FID analyses:
Analyses were carried out on an Agilent 6890N GC equipped with a split/splitless injector and two FID detectors. Samples were injected undiluted, with an injection volume of 0.1 L and a temperature of 220°C, an inlet pressure of 105.3 kPa, and a split of 235:1. The injector was connected to two capillary columns (DB-5 column of 30 m × 0.25 mm × 0.25 m film thickness, Agilent Technologies; and SolgelWax column of 30 m × 0.25 mm × 0.25 m film thickness, SGE Analytical Science) with He as a carrier gas with a flow rate of 1.4 mL/min. The temperature program was 40°C for 2 min, a 2°C/minute ramp up to 210°C, and 210°C for 13 min. The FID detectors were heated to 260°C, with H 2 flow of 40 mL/min, air flow of 450 mL/min, N 2 as make-up gas with a flow of 45 mL/min, and a sampling rate of 0.04 min. Data handling was carried out by means of Unichrom V. Retention indexes were computed from even-numbered C 8 to C 36 alkane standards injected in the same conditions. Quantification of compounds comes from the FID detector response on the DB-5 column without any correction factor, with an estimated relative standard deviation of  1 % for compounds accounting for 10 % or more of the oil,  3 % for compounds between 1.0 and 10 %, and  6 % for compounds below 1.0 %.
GC-MS analyses:
Analyses were carried out on an Agilent 7890A GC with a split/splitless injection coupled to an Agilent 5975C InertXL EI/CI mass spectrometer. Samples were injected undiluted, with an injection volume of 1.0 L and a temperature of 250°C, an inlet pressure of 48.7 kPa, and a split of 250:1. Samples were injected either on a DB-5MS capillary column of 30 m × 0.25 mm × Essential oil of Schinus molle Natural Product Communications Vol. 11 (4) 2016 549 0.25 m film thickness, Agilent Technologies, or on a Solgel-Wax capillary column of 30 m × 0.25 mm × 0.25 m film thickness, SGE Analytical Science, with He as a carrier gas with a flow rate of 1.0 mL/min. The temperature program was identical to GC-FID. The MS interface temperature was set to 300°C. The MS was operated in EI mode, with a detector voltage of 1.34 kV, a mass range of 40-550 u, and a scan speed of 1458.6 u/s. Data handling was carried out by means of ACD/Spectrus. Compounds were identified by comparison with databases HPCH 2205 [40] , NBS 75 k Data bank, and NIST/EPA/NIH Mass Spectral Library, version 2.0f, as well as custom libraries built from pure compounds.
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